UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Principal Facts for Gravity Stations in Part of the Wallace 1° x 2°

Quadrangle, Idato and Montana

by

Michael R. Brickey, Viki Bankey, and M. Dean Kleinkopf

Open-File Report No. 81-178

1980

This report is preliminary and has not been edited or reviewed
. for conformity with the U.S. Geological Survey standards. Use
of trade names is for descriptive purposes only and does not

imply endorsement by the USGS.



CONTENTS

Page
Introduction  ceeeecieiacetteaecaacaaencasaneacnnasacanaannaanssanaaaacacaanal
Data co0llection <cecciiiceaanaaaencacacacasacsnceananaasscnnaasasannanananansal
Elevation CONtrol cecceieciiacecanaaaasacasasnaneasascanancneacasnaacncananannal
Data reduction eaeccecaccceccacacecancnccansaannana """"”f""”“"‘f"z
References .................................................;;.............3

Appendix A. Description of gravity base stations .c.cceeiececiacasancaaacaad

Appendix B. Principal facts for gravity stations «..ceceicccccaaacenasaasall

< ILLUSTRATIONS
Figure 1. Area of gravity survey in the Wallace 1° X 2°

quadrangles, Montana and Idaho.-+ceeececeaccannnccceannnnnanaanansd



Principal facts for gravity stations in part of the Wallace 1° x 2°
quadrangle, Idaho and Montana
by
Michael R. Brickey, Viki Bankey, and M. Dean Kleinkopf
Introduction

During the summers of 1976-79, gravity data were collected in the Wallace
1° x 2° quadrangle in Idaho and Montena (fig. 1). The work was done in
support of CUSMAP (Conterminous United States Mineral Appraisal Program). The
data complement gravity surveys done previously by Wilson (1979).

) Data collection

Gravity observ;tions were made at more than 600 locations using LaCoste-
Romberg and Worden gravity meters. The observations were referenced to the
DOD (Department of Defense) bases at Missoula, Mont., Polson, Mont., and
Wallace, 1daho, which are on the Jdatum of the International Gravity
Standardization Net, IGSN-71 (Defense Mapping Agency Aerospace Center, 1974).

Secondary base stations were established at the following locations: Hot
Springs, Lakeside, Little North Fork, Plains, and Thompson Falls, Mont. Base
_descriptions are included in Appendix A.

Elevation Control

Station elevations were obtained from surveyed bench marks, spot
elevations, and contour interpolations on U.S. Geblogical Survey topographic
maps at scales of 1:24,000 and 1:62,500. Elevation accuracy is estimated to
vary from 0.2 m for bench marks to 6.1 m for contour interpolations. The

maximum resultant error of the Bouguer anomaly is estimated to be less than 2

ngal (milligals).



Data reduction

Computer p?ograms on the U.S. Geological Survey Honeywell Multics
computer system were used to obtain principal facts and terrain corrected
gravity values. An unpublished prcgran by D. A. Dansereau and R. R. Wahl was
used to calculate corrections for earth tides and linear meter-drift in order
to obtain the observed gravity values. The theoretical gravity value was
calculated using the 1967 formula of the Geodetic Reference System
" (International Association of Geodesy, 1367). ‘ |

Terrain corrections were computed, using a progrém by R. H. Godson (U. S.
Geological Survey, unpublished data), from each station out to 166.7 km using
the method of Plouff (1977). The program uses mean elevation data on a 15-
second grid for corrections from 0 to 5 km; l-minute terrain data for
corrections from 5 to 21 km, and 3-minute terrain data for corrections from 21
to 166.7 km. An assumed density of 2.67 g/cm3 (grams per cubic centimeter)
was used for terrain corrections. This program also calculates earth
curvature corrections and complete (terrain corrected) Bouguer anomaly
values. Corrections for terrain ranged from 0.25 mgal to 29.20 mgal. Two
. complete Bouguer anomaly values per station were obtained, assuming average
rock densities of 2.67 g/cm3 and 2.45 g/cm3. The principal facts for these

data are listed in Appendix B.
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Appendix A

Description of gravity base statioms

U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATION

STATE/COUNTRY STATION DESIGHATION OBSERVED GRAVITY
Montana Hot Springs © 980558.33
NEAREST TOWH LONGITUDE LATITUDE

Hot Springs 114° 40.20' 47° - 36.52'

ELEVATION
867.3 m (2845')

TOPOGRAPHIC MAP(S)
Hot Springs 1/24,000

~ [DATE OBSERVER 'METER REFERENCE STATIOMN

REFEREHCE VALUE

7/11/78 {Brickey/Kleinkopfi, G-235 Kalispae1l Airport(DOD) | 980567.39 mgals

DESCRIPTION/SKETCH

Base read in front of U.S. P-o‘st 0ffice, Hot Springs, at west end, in front along

sidewalk and next to the letter drop.

letter doov

drcpé al?kcd %\mb .
' acud M !
Base L:,g} |
Qdewalk
Street




U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATIOH

887.1m (291G')

Kalispell 1/250,000

STATE/COUNTRY STATION DESIGHATIOH OBSERVED GRAVITY
Montana Lakeside Post Ovfice - 980572.93
NEAREST TOWN LOMGITUDE LATITUDE
Lakeside 114° 13.42' 48° 01.18!
ELEVATION TOPOGRAPHIC MAP(S)

DATE OBSFRVER

METER REFERENCE STATION

REFERENCE VALUE

17/17/78 [Brickey/Kleinkopf]

G-235 Kalisnell Airport(DOD)| 980567.39 mgals

DESCRIPTION/SKETCH

Read at base of flag pole,

main entrance.

Flaﬁpol? %?;56
ol

La keilcle
?c;’;' O;{'C{’

highway side, on cement slab about 3 meters rorth of

LavesibE




- U.S. GEOLOGICAL SURVEY
- GRAVITY BASE STATIQHM

STATE/COUNTRY STATION DESIGNATION OBSERVED GRAVITY
~ | Little North Fork Campground _

Idaho (5U595) 980422.25 mgals
NEARES™ TGN . LONGITUDE oo LATITUDE

Avery 115° 51.24" | 470 03.97
ELEVATION TOPOGRAPHIC MAP(S)

1235 m  (4p20°) Wallace 1/250,000
‘DATE OBSLLRVER METER. REFERENCE STATICH VREFERENCE VALUE

Horden

8/26/76{ Kleir.kopf E-134 Avery Railroad Yard 980525.51 mcals

DESCRIPTION/SKETCH

The base is’ located at the northern
corner of the intersection of the
snhorth-south road to Avery and a
""diagonal side road, near a U.S.
Forest Service sign.




U.S. GEOLOGICAL SURVEY

- GRAVITY BASE STATION

STATE/COUNTRY STATIQN DESIGHATIOR OBSERVED GRAVITY
Idaho Marble Creek (SU 739) . 980544.75
NEAREST TOWN LONGITUDE LATITUDE
Avery 116° 01:22° 1 47° 14.73"'
ELEVATION TOPOGRAPHIC MAP{(S) '
713 m 2339' Marble Mtn. 7 !/2'
IDATE OBSERVER METER REFERENCE STATION REFERENCE VALUE
Worden
8/27/76 |Kleinkopf E-134 Avery tridge 980523.60
\\

-DESCRIPTIGH/SKETCH

Aver)' -)
.AS_KM

Base '

;

The base is located 0.5 km south of th
main road, at the northern cormner of t
intersection of a north-south road and
steep east-west side road. .



GRAVITY BASE STATION

LATITUDE STATION DESIGNATION
v 1:6° 55,00! N (1)
LONGITUDE ‘o MISSOULA
‘11l 06,50 W (1)
ELEVATION ) COUNTRY/STATE -
976.3 mevers (1) USA/Montana
REFERENCE CODE NUMBERS ADOPTED GRAVITY VALUE
ACIC OLL;2-0

1GC 15664 _é= 980 LL3.15 mgals
WA 127
ESTIMATED ACCURACY . DATE
MONTH/YEAR
mgals Aug/1968

DESCRIPTION AND/OR SKETCH

I 8.l

Station is located at the Missoula Airport, inside the lobby, on the

tile floor, one foot west of theexit to the apron and aircraft.

A
|

Hwy #93

Parking

Area

xx’(x.x)(xxxxx‘x*

(1)

Airfield
(2)
REFERENCE SOURCE
(1) 01355 (2) 05100
ACIC HQ £o%%  0-415 ' o




U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATIOHM

- |PATE OBSERVER

STATE/COUNTRY STATION DESIGHATIOH OBSERVED GRAVITY
Montana Plains Post Office -980554.98 mgals
NEARLST TOWH LONGITUDE LATITUDE
Plains 114°  52.95' 147° 26.34'
ELEVATIOHN TOPOGRAPHIC MAP(S)

Plains 1/62,000

METER REFERENCE STATION REFERENCE VALUE

6/30/75 |[Kleinkopf/Hilson | G-159

Cabinet Ranger Station : mgals

DESCRIPTION/SKETCH

Base is at Post Office located on north side of Main Street and at base of

flagpole.

S( deivalk

Main Sirect

NN

10

N




GRAVITY BASE STATION

LAYITUDE STATION DESIGNATION
47° 41,00'N (1)
LONGITUDE POLSON v
114° 09.75'W (1)
ELEVATION i COUNTRY/STATE
893.93 meters (1)|  USA/Montana

REFERENCE CODE NUMBERS

ADOPTED GRAVITY VALUE

ArIC _1223-0

IGB 15674J - b= 980 564.25 mgals
. ESTMATED ACCURACY DATE
0.1 A MONTH/YEAR
. - QT e 12/71

DESCRIPTION AND/OR SKETGH

west of the foundation

stamped "B 376 1950".

Grass
Rhnu%j

Station is located at the Polson Airport, main hangar, one foot

wall nearest the south apron area,

ground otitside the foundation wall containing a USC & GS BM
The BM 1s inside the hangar, one oot
south of the hangar door and not visible from the station.

A:rpof"f

SN

OFFI.CQ .

o - Le ]
,Qproh ; ]5£:; :
' Ai’e& { 1 5"}'0,"9»5&
—
T T T .//8‘4'
B

R .

Area i :
| Henger
A .
Smal ] . )
Hamadk .

@)

’

on the

(1)

REFERENCE SOURCE

(1) 01355

FOnRM

rrrrr

ACIC 1y 0.415

11



U.S. GEOLOGICAL SURVEY
* GRAVITY BASE STATION

STATE/COUNTRY STATION DESIGHATIOR : OBSERVED GRAVITY
Montana ‘ ‘Thompson Falls Post Office |. gggss56.65
NEAREST TOWN LONGITUDE LATITUDE
Thompson Falls * 15° 21.16 : { 470 35.73°
ELEVATION TOPOGRAPHIC MAP(S) :
734.7 m (2410') Thompson Falls 1/62,500
IDATE OBSERVER METER REFERENCE STATION .REFEREHCE 'YALUE
8/21/78 Brickey G-235 Plains Post Office - 980554.98 mgals
DESCRIPTION/SKETCH

Read at southwestern corner of new Post Office, on cement loading dock, 6 feet

- from back door. Picture taken.

0S. Ak 10

'. EET e p.0. Down Fown

e o ‘ 1\
T s ST Jb‘%ooY

|| e
E . docle.

Parki nq

12



GRAVITY BASE STATION

LATITUDE STATION DESIGNATION
470 28.28'N (1) -
LONGITUDE WALLACE
115° 55.26'W (1)
ELEVATION COUNTRY/STATE
835.76 merers (1) USA/Idaho’

REFERENCE CODE NUMBERS

ADOPTED GRAVITY VALUE

ACIC Lod6-1

1GB _15675B é= - 980 557.96 mgals
’ ESTIMATED ACCURACY DATE
O 1 1 MONTH/YEAR
- + . mgals 10/70

DESCRIPTION AND/MR SKETCH

Shoshone
County
Courthouse

(1

The statloa is in Wallace, at the Shoshone Courthouse on the top
1 main steps, one foot west of the main entranceway, one foot below
USC & GS BM, on the concrete step.

(1)

REFERCNCE SQURCE

1(1) 03405

F Xt ial Ll IS I o W R ¥
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Rt Appendix B | 3
Explanation of headinéiriUCipal faCts.fér grév1ty‘stat10ns f.f;;fuf S
4dentification ' . Ny ,.  e o T : o -;;i1 1‘

PtOj' | i_gifgg Project name. S
sta-id | - '”f,;{Si,ﬂ:'Gravity station identification numbéz.
"location el ,il“f, | .
j latitude ’ | ?LffTif*jf‘ﬁé;éﬁ iatiéudé inldegrees, minutes,
- and hundredths af minutes;. g N:% «;: ,:, ;'~ : 3;;
"longitude , E ' ..>.‘Wé;£3i;néi£udé in Aegrees, minutes;
and hundredths of minutes.. | J.r.J'. }'}; - 4 :

- felev, f S i;f:: Station elevation in feet.

»\\sg - o State where survey area is located~
‘_observed gravity .-ﬁufi' f.Observed gravity in milligals-

theoreﬁicai gravity o ‘Theoretical g:avity:
'csrrectioné : ; e .

. terrain 'Ia-;?triain correction out to 166.7 km -

t .-
PR

. gn milltgals. 7o

Bouguer '7_?;lf“:j' Elevation’cqrrection in milligals. ’
'”cu;Y ' - ?E;i.-:liéii' ﬁarth curvature correc;ion in mgals;“
special - fff: o Néﬁ Qséd. B
anomaliés L . .
free air . Free-air anomaly in milligals.
cbmplete—Bouguer ' o lpomplete Bouguer anomaly in milligalsUV
for designated densities. | B -
. spec fields S -",-..th used.

T 14
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